Introduction
The Array for Microwave Background Anisotropy (AMiBA) is a forefront radio interferometer for research in cosmology. The project is led by the Academia Sinica, Institute of Astronomy and Astrophysics (ASIAA), Taiwan, with major collaborations with National Taiwan University, Physics Department (NTUP), Electrical Engineering Department (NTUEE), and the Australian Telescope National Facility (ATNF). Contributions also came from the Carnegie Mellon University and NRAO. As a dual-channel 86-102 GHz interferometer array of up to 19 elements, AMiBA is designed to have full polarization capabilities, sampling structures greater than 2' in size. The AMiBA targets the distribution of clusters of galaxies via the Sunyaev-Zel'dovich (SZ) Effect. It will also measure the Cosmic Microwave Background (CMB) temperature anisotropies on scales which are sensitive to structure formation scenarios of the Universe. AMiBA is sited on Mauna Loa, Hawaii, at an elevation of 3,400m, currently operating the initial phase with 7 0.6m diameter Cassegrain antennas in a compact configuration, Fig.1 . 
Instrumentation and Engineering
The main components of the AMiBA telescope are illustrated in Fig.2 . A hexapod mount drives a 6m diameter reconfigurable platform made from carbon fibre reinforced plastic (CFRP). The hexapod operating range is limited to 30° in elevation with a continuous azimuth range and a ±30° polarization limit. Photogrammetry tests were performed to verify that the platform deformation is within specifications. The 0.6m diameter Cassegrain antennas, made from CFRP and aluminium coated, have a surface accuracy better than 40 μm rms. The far-field beam pattern has confirmed the expected FWHM of ~ 20' with a ~16 dB gain over the first sidelobe. Each antenna has a cooled heterodyne receiver, consisting of HEMT amplifiers providing a total of 46 dB amplification, subharmonic mixers and 2-18 GHz IF amplifiers. For each baseline, the signals from two receivers are cross-correlated in an analogue 4-lag correlator, giving two complex visibilities for an upper and a lower sideband. Phase switching and demodulation are used to reject false signals. Typical receiver noise temperatures are below 100K 
Science Goals and the First SZ Observations
The 7-element compact configuration has three different baselines, corresponding to angular scales of 15', 7.5'and 6', or CMB multipoles around l ~ 1000, 2000 and 2500. The targeted CMB range has overlap with existing results at low mutlipoles for a cross-check. It will also measure the higher multipole regime around l ~ 2500 where the secondary CMB anisotropies from the SZ effect become important. As a first cluster of galaxies Abel 2142 was observed, Fig.1 . In a lead-trail field observation, with a total on-source integration of about 6 hours, a central SZ decrement of ~ -300 mJy was detected at a 5σ level. Jupiter was used as a calibrator. The measured flux is consistent with theoretical expectations from both X-ray and lower frequency SZ observations. Currently, 6 Abell clusters are observed. The ongoing efforts focus on: calibration and data reduction, non-gaussianity checks and cluster multi-wavelength analysis including weak lensing and X-ray data to derive cluster parameters, H 0 , spectral functions and scaling relations. In parallel, the expansion for 13 1.2m diameter antennas is on the way.
